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(54) Device for packaging a chip shaped carrier and process for assembling a plurality of such 
carriers 



(57) A device for packaging a chip shaped carrier 
having an active surface which is adapted to be read by 
an electro-optical reading device, e.g. a surface which 
carries an array of DIMA oligonucleids. The device com- 
prises: a cartridge (12) having an opening (13) for re- 
ceiving a liquid sample and including casing parts (14, 
15); a casing part (14) having an inner surface (16) and 
outer surface (17), a first cavity (18) for receiving a chip 
shaped carrier (21), and means (22) which provide vis- 
ual access to that first cavity and thereby to the active 
surface of the chip shaped carrier; a sealing frame (26) 
which is part of a casing part (1 4) and which is made of 
a compressible material, sealing frame (26) being con- 
nected to said flat bottom surface (23) of the first cavity 
(18); and a locking frame (31); the shape and dimen- 
sions of first cavity (18), chip shaped carrier (21 ), sealing 
frame (26), and locking frame (31) being so chosen that 
chip shaped carrier (21) fits into the space delimited by 
sealing frame (26) and a gap (27) which exists between 
sealing frame (26) and inclined side wall surfaces (24) 
of first cavity (1 8), and locking frame (31 ) is larger than 
gap (27), but locking frame (31) is however insertable 
into gap (27) by exerting pressure on locking frame (31) 
against casing part (14), that pressure causing a com- 
pression of sealing frame (26) and a corresponding 
pressure on a substantial part of the outer surface of the 
lateral periphery of chip shaped carrier (21 ) f which outer 
surface is in contact with sealing frame (26). 
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Description 

[0001] The present invention relates to a device for 
packaging a chip shaped carrier having an active sur- 
face which is adapted to be read by an electro-optical 
reading device. 

[0002] The invention further relates to a process for 
assembling a plurality of such chip packaging devices. 
[0003] The invention further relates to a system for 
carrying out evaluation and/or monitoring methods in- 
volving electro-optical reading of an active surface of a 
chip shaped carrier. 

[0004] Within the context of the instant invention a 
chip shaped carrier is a substrate, in particular a glass 
chip of e.g. squared shape having a thickness of e.g. 
0,7 or 1.0 millimeter and a so called active surface, 
which is a surface coated with an array of different snip- 
pets of DIM A, e.g. DNA oligonucleotide probes, located 
at known positions on that surface. Those snippets of 
DNA serve as probes for detecting DNA fragments with 
a complementary DNA sequence. 
[0005] Within the context of the instant invention a 
packaging device for packaging such a DNA chip is in 
particular a one-way cartridge made of a plastic materi- 
al. 

[0006] DNA chips contained in such cartridges have 
a wide range of applications. For example, they may be 
used for understanding the structure-activity relation- 
ship between different biological materials or determin- 
ing the DNA-sequence of an unknown biological mate- 
rial. For instance, the DNA-sequence of such unknown 
material may be determined by, for example, a process 
known as sequencing by hybridization. In one method 
of sequencing by hybridization, a sequences of diverse 
materials are formed at known locations on a surface of 
a chip, and a solution containing one or more targets to 
be sequenced is applied to that surface. The targets will 
bind or hybridize with only complementary sequences 
on the substrate. The locations at which hybridization 
occurs are detected with appropriate detection systems 
by labeling the targets with a fluorescent dye, radioac- 
tive isotope, enzyme, or other marker. Information about 
target sequences can be extracted from the data ob- 
tained by such detection systems. 
[0007] By combining various available technologies, 
such as photolithography and fabrication techniques, 
substantial progress has been made in the fabrication 
and placement of diverse materials on chips of the 
above mentioned kind. For example, thousands of dif- 
ferent sequences may be fabricated on a single sub- 
strate of about 1.28 square centimeter in only a small 
fraction of the time required by conventional methods. 
Such improvements make these substrates practical for 
use in various applications, such as biomedical re- 
search, clinical diagnostics, and other industrial mar- 
kets, as well as the emerging field of genomics, which 
focuses on determining the relationship between genet- 
ic sequences and human physiology. 



[0008] As commercialization of such chips becomes 
widespread, an economically feasible and device and a 
method for packaging the chips with a high-throughput 
are desired. 

5 [0009] Since the active coating of the chip, that is the 
surface thereof of which is coated with the above men- 
tioned diverse sequences, has to be accessible e.g. to 
optical detection means, e.g. in the case of fluorescence 
measurements, the chip has to be inserted into the outer 

io wall of a one-way cartridge, and its active coating faces 
the interior of the so-called process chamber within the 
cartridge. 

[0010] For instance in the above mentioned method 
of sequencing by hybridization, processing of the active 

is coating of the chip includes flooding of the process 
chamber of the cartridge with a solution containing one 
or more targets to be sequenced. Therefore, a liquid- 
tight connection between the chip and the one-way car- 
tridge is necessary. In a known embodiment described 

20 in U.S. Patent Specification No. 5,946,334 this has been 
achieved under clean-room conditions by attaching the 
chip to a cavity of the cartridge by means of an adhesive, 
that is by gluing it into the cartridge. This known method 
for connecting the chip to the cartridge has two serious 

25 disadvantages. First, the fluorescence of the adhesives 
used is so high that it substantially interferes and per- 
turbates fluorescence measurements performed on the 
active coating of the chips and can even have saturating 
effect on a photomultiplier used for performing the fluo- 

30 rescence measurements. A further disadvantage of the 
known method for connecting the chip to the cartridge 
is that it is performed manually and is not suitable for 
being performed by automated means. 
[0011] A first aim of the invention is therefore to pro- 

35 vide a device for packaging a chip of the above men- 
tioned kind which does not have the above mentioned 
disadvantages and which provided a liquid-tight con- 
nection of such a chip to a cartridge, without using any 
adhesive substance, the structure of such a device be- 

40 ing suitable for automated assembly thereof under 
clean-room conditions. 

[0012] A second aim of the invention is to provide a 
process for assembling a plurality of chip packaging de- 
vices according to the invention with a high throughput. 

43 [0013] A third aim of the invention is to provide a sys- 
tem for carrying out evaluation and/or monitoring meth- 
ods involving electro-optical reading of an active surface 
of a chip shaped carrier without having the above men- 
tioned disadvantages of prior art embodiments. 

so [0014] According to the invention the above men- 
tioned first aim is attained with a device comprising 

(a) a cartridge having an opening for introducing a 
liquid sample into said cartridge, said cartridge 

55 comprising a casing part, 

(b) said casing part having an inner surf ace and out- 
er surface, a first cavity for receiving a chip shaped 
earner, and means which provide visual access to 
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said first cavity, and thereby to said active surface 
of said chip shaped carrier, 

said first cavity having a flat bottom surface 
and inclined side wall surfaces which extend be- 
tween said inner surface of said casing part and 
said bottom surface and which form an obtuse an- 
gle with that bottom surface, 

(c) a sealing frame which is part of said casing part 
and which is made of a compressible material, said 
sealing frame being connected to said flat bottom 
surface of said first cavity, and 

(d) a locking frame, 

(e) the shape and dimensions of said first cavity, 
said chip shaped carrier, said sealing frame, said 
locking frame and said opening of said bottom sur- 
face of said first cavity being such that 

(e.1 ) said chip shaped carrier fits into the space 
delimited by said sealing frame, and a gap ex- 
ists between said sealing frame and the in- 
clined side wall surfaces of said first cavity, 
(e.2) said locking frame is larger than said gap, 
said locking frame is however insertable into 
said gap by pressure exerted on said locking 
frame against said casing part, said pressure 
causing a compression of said sealing frame 
and a corresponding pressure on a substantial 
part of the outer surface of the lateral periphery 
of said chip shaped carrier, said outer surface 
being in contact with said sealing frame. 

[001 5] The main advantages of a chip packaging de- 
vice according to the invention are due to the fact that 
the required liquid-tight connection of the chip to the car- 
tridge is achieved without using any adhesive. These 
advantages are the absence of perturbating fluores- 
cence related to the means used for making that con- 
nection and a longer useful lifetime of unused chips, in 
addition the coplanar arrangement of the chip and the 
means for establishing its liquid-tight connection to the 
cartridge provide improved flow conditions within the 
process chamber of the cartridge. Moreover, the struc- 
ture of a chip packaging device according to the inven- 
tion is suitable for a fully automated, high throughput as- 
sembly thereof. 

[0016] According to the invention the above men- 
tioned second aim is attained with a process for assem- 
bling a plurality of chip packaging devices according to 
the invention, said process comprising 

(a) providing a plurality of casing parts and a plural- 
ity of said locking frames to an automated assembly 
line, each of said casing parts comprising a sealing 
frame, 

(b) providing a plurality of chip shaped carriers hav- 
ing each an active surface to said assembly line, 

(c) positioning each of said chip shaped carriers 
within a sealing frame of one of said casing parts 



by means of a first automatic apparatus, 

(d) inserting each of said locking frames into a gap 
between said sealing frame and inclined side wall 
surfaces of a first cavity of said casing part by press- 
ing said locking frame against said casing part until 
the bottom outer surface of said locking frame con- 
tacts a bottom surface of said first cavity, the latter 
inserting and pressing being effected by a second 
automatic apparatus, and 

(e) bonding each of said locking frames onto said 
bottom surface of said first cavity of said casing part. 

[0017] The main advantages of a process according 
to the invention for assembling a plurality of chip pack- 
aging devices having the structure proposed by the in- 
stant invention are that such a process can be entirely 
performed using standard automated means and with a 
high throughput. 

[0018] According to the invention the above men- 
tioned third aim is attained with a system for carrying out 
evaluation and/or monitoring methods involving electro- 
optical reading of an active surface of a chip shaped car- 
rier, said system comprising 

(a) a cartridge having an opening for introducing a 
liquid sample into said cartridge, said cartridge 
comprising a casing part, 

(b) said casing part having an inner surface and out- 
er surface, a first cavity for receiving a chip shaped 
carrier, and means which provide visual access to 
said first cavity, and thereby to said active surface 
of said chip shaped carrier, 

said first cavity having a flat bottom surface 
and inclined side wall surfaces which extend be- 
tween said inner surface of said casing part and 
said bottom surface and which form an obtuse an- 
gle with that bottom surface, said bottom surface 
having an opening which opens into said second 
cavity, 

(c) a sealing frame which is part of said casing part 
and which is made of a compressible material, said 
sealing frame being connected to said flat bottom 
surface of said first cavity, 

(d) a locking frame, 

(e) the shape and dimensions of said first cavity, 
said chip shaped carrier, said sealing frame, said 
locking frame and said opening of said bottom sur- 
face of said first cavity being such that 

(e.1 ) said chip shaped carrier fits into the space 
delimited by said sealing frame, and a gap ex- 
ists between said sealing frame and the in- 
clined side wall surfaces of said first cavity, 
(e.2) said locking frame is larger than said gap, 
said locking frame is however insertable into 
said gap by pressure exerted on said locking 
frame against said casing part, said pressure 
causing a compression of said sealing frame 
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and a corresponding pressure on a substantial 
part of the outer surface of the lateral periphery 
of said chip shaped carrier, said outer surface 
being in contact with said sealing frame, and 

(0 a chip shaped carrier having an active surface 
which is adapted to be read by an electro-optical 
reading device, said chip shaped carrier being po- 
sitioned in said first cavity (18) of said casing part 
(14). 

[0019] The main advantage of a system according to 
the invention is that it makes possible to carry out eval- 
uation and/or monitoring methods involving electro-op- 
tical readings of an active surface of a chip shaped car- 
rier of the above mentioned type without the above men- 
tioned drawbacks of prior art equipment. 
[0020] Preferred embodiments of the invention are 
described hereinafter more in detail with reference to the 
accompanying drawings, wherein 

Fig. 1 shows a perspective view of a chip packaging 
device 11 comprising a cartridge 12, 

Fig. 2 shows a cross-sectional, exploded view of 
means used according to the invention for at- 
taching a chip shaped carrier 21 to a first cas- 
ing 14 which is part of a cartridge 12, 

Fig. 3 shows a cross-sectional view of the means 
represented in Fig. 2 after they are assembled 
according to the invention, 

Fig. 4 shows a top view of the assembly represented 
in Fig. 3, 

Fig. 5 shows a schematic cross-sectional view of 
the assembly represented in Fig. 3 and of a 
second casing 15 which is part of a cartridge 

Fig. 6 shows an assembly line for automatically 
packaging chips in cartridges. 

[0021] As shown by Fig. 1 a chip packaging device 1 1 
according to the invention comprises a cartridge 12. 
Cartridge 12 comprises a first casing part 14 and a sec- 
ond casing part 15. Casing part 15 has an opening 13 
for introducing a liquid sample into cartridge 12. Casing 
part 1 5 is preferably made of an optically non-transpar- 
ent material. 

[0022] As can be appreciated from Fig. 2, casing part 
14 has an inner surface 1 6 and outer surface 1 7, a first 
cavity 18 for receiving a chip shaped carrier 21 - called 
for simplicity chip 21 hereinafter- and a second cavity 
22 which forms a window providing visual access to said 
first cavfty 1 8, and thereby to the active surface of chip 
shaped carrier 21. The just described structure is just 
one example of means which provide visual access to 
that active surface. Other means which are apt to pro- 
vide such access and which do not necessarily require 
a second cavity 22 and/or use a casing part 15 made of 
an optically no n -transparent material will however be 



apparent to those skilled in the art. 
[0023] The shape of cavity 22 defines the numeric ap- 
erture available for emission of fluorescence light. This 
aperture defines the optical accessibility of the chip 
which has to be guaranteed for a reading out. In the em- 
bodiment represented in Fig. 5 : cavity 22 provides an 
aperture of 35 degrees. 

[0024] Chip 21 is e.g. made of glass, has a thickness 
of e.g. 0.7 or 1 .0 millimeter, and has substantially the 
shape of a square. Since the size of chip 21 has a rela- 
tively high tolerance of e.g. 0.0762 millimeter, in the em- 
bodiment described hereinafter the space available in 
cavity 1 8 for receiving and positioning chip 21 has a cor- 
responding joint clearance. 

[0025] Chip 21 has an active surface which is covered 
by oligonucleotide probes and which must not be 
touched at all to avoid any damage of the active surface. 
[0026] Cavity 1 8 has a flat bottom surface 23 and in- 
clined side wall surfaces 24 which extend between inner 
surface 1 6 of casing 1 4 and bottom"^ urf ace 23. Each of 
the inclined side wall surfaces 24 forms an obtuse angle 
with bottom surface 23. Bottom surface 23 has an open- 
ing 25 which opens into second cavity 22. 
[0027] A sealing frame 26, which is made of a com- 
pressible material, is part of said casing 14 and is con- 
nected to flat bottom surface 23 of said cavity 18. In a 
preferred embodiment, sealing frame 26 is formed onto 
bottom surface 23 by an injection molding process. In 
another embodiment sealing frame 26 is bound by ad- 
herence to bottom surface 23. 

[0028] A chip packaging device according to the in- 
vention further includes a locking frame 31 represented 
in Fig. 2. The cross-section of locking frame 31 is 
wedge-shaped. In a preferred embodiment, locking 
frame 31 is apt to be bound to casing 14 by a welding 
process. 

[0029] As can be appreciated from Figures 2 and 3, 
chip 21 is positioned in cavity 1 8 of casing part 14. 
[0030] As can be appreciated from Figures 3 and 4, 
the shape and dimensions of cavity 1 8, chip 21 , sealing 
frame 26, locking frame 31 and opening 25 of bottom 
surface 23 of cavity 1 8 are so chosen that chip 21 fits 
into the space delimited by sealing frame 26. and a gap 
27 exists between sealing frame 26 and the inclined side 
wall surfaces 24 of first cavity 1 8, and locking frame 31 
is larger than gap 27, but locking frame 31 is however 
insertable into gap 27 by a pressure exerted on locking 
frame 31 against casing 14. That pressure causes a 
compression of sealing frame 26 and a corresponding 
pressure on a substantial part of the outer surface of the 
lateral periphery of chip 21 . The latter outer surface is 
in contact with said sealing frame 26. 
[0031] In a preferred embodiment, casing 14 and 
locking frame 31 are made of a first plastic material, e. 
g. a polypropylene, and sealing frame 26 is made of a 
second plastic material, e.g. a thermoplastic elastomer, 
which is softer than the first plastic material. 
[0032] In a preferred embodiment part of which is 
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schematically shown by Fig. 5, chip 21 has a first surface 
which is coated with a so called probe array 32, i.e. an 
array of diverse sequences, e.g. DNA oligonucleotides, 
located at known positions on that first surface, a second 
surface opposite to said first surface, and a third surface 
which extends between said first and second surfaces, 
is normal to these surfaces, and is the outer surface of 
the lateral periphery of chip 21 . 

[0033] Since the active coating 32 of chip 21 , that is 
the surface thereof of which is coated with the above 
mentioned diverse sequences, has to be accessible e. 
g. to optical detection means, e.g. for performing fluo- 
rescence measurements, chip 21 is inserted into the 
outer wall of cartridge 12, and its active coating 32 faces 
the interior of a so-called process chamber 33 within car- 
tridge 12. 

[0034] The geometric specffications of mounting of 
chip 21 are represented in Fig. 5, where all dimensions 
are indicated in millimeters. As indicated therein, chip 
21 can have three sizes designated by numbers 1 00, 
1 69 and 400. Chip size 1 00 has a square side length of 
10.92 millimeters. Chip size 169 has a square side 
length of 8.1 53 millimeters. Chip size 400 has a square 
side length of 5.384 millimeters. The active surface of 
chip size 1 00 has a square side length of 9.5 millimeters. 
The active surface of chip size 169 has a square side 
length of 6.73 millimeters. The active surface of chip size 
400 has a square side length of 3.96 millimeters. 
[0035] As can be appreciated from Fig. 5, the above 
described means for attaching chip 21 to casing part 1 4 
make it possible to mount chip 21 so that it is coplanar 
with the side of casing 1 4 which faces processing cham- 
ber 33. 

[0036] Since the chip is only held by friction forces, a 
minimum chip contact force of 5N has been defined to 
ensure proper operation , and in particular to ensure that 
the chip mounting remain liquid-tight up to an overpres- 
sure of 300 millibar. 

[0037] A further aspect of the invention relates to a 
process for an automated assembling a plurality of chip 
packaging devices according to the invention. 
[0038] Fig. 6 schematically shows the structure of an 
completely automatic assembly line for carrying out 
such a process. This assembly line comprises a stock 
41 of casing parts 14, 15 of cartridges 12, a first con- 
veyor 42, a die bonder 43, a second conveyor 44 for 
conveying blue tapes which come from a diamond saw 
cutting machine and which carry a plurality of chip 
shaped carriers 21 f an ultrasonic welding machine 47, 
an automatic packing apparatus 48, and a stack of com- 
pletely assembled chip packaging devices 49. Assem- 
bly line components 42 to 48 are all standard appara- 
tuses and devices suitable for automated operation. Die 
bonder 43 comprises a blue tape support 45 having an 
expansion mechanism, a working frame 52 movable in 
x- and y-direction and a tool holder 53 which holds a die 
collect 46. Tool holder 53 is connected to working frame 
52 and Is thereby movable in x-and y-direction. Tool 



holder 53 has a spindle which enables to move die col- 
. lect 46 in z-direction. 
[0039] According to the invention a process for as- 
sembling a plurality of chip packaging devices 11 com- 
s prises the following steps: 

(a) providing to an input side of the automatic as- 
sembly line shown by Fig. 6 a plurality of casings 
14 and a plurality of locking frames 31 , each of cas- 
ings 14 comprising a sealing frame 26 which is 
formed thereon e.g. by an injection molding proc- . 
ess, 

(b) providing a plurality of chip shaped earners 21 
each of which has an active surface 32 to said as- 
sembly line, 

(c) positioning each of carriers 21 within a sealing 
frame 26 of one of said casing parts 1 4 by means 
of automatic die bonder 43, 

(d) inserting each of locking frames 31 into gap 27 
between the sealing frame 26 and the inclined side 
wall surfaces 24 of a cavity 1 8 of the casing part 1 4 
by pressing it against that casing part 14 until the 
bottom outer surface of locking frame 31 contacts 
bottom surface 23 of that cavity 1 8, the latter insert- 
ing and pressing being effected by an automatic ap- 
paratus, e.g. by ultrasonic welding machine 47,and 

(e) bonding each of said inserted locking frames 31 
onto said bottom surface 23 of said first cavity 1 8 of 
said casing part 14. 

[0040] In the above mentioned process steps (a) and 
(b) casings 14 and a locking frames 31 are preferably 
transferred one-by-one via first conveyor 42 from stock 
of parts 41 to die bonder 43 and from there successively 
to the other parts of the assembly line where a process- 
ing step has to be carried out. In a similar way and with 
a proper timing chip shaped carriers 21 are also trans- 
ferred one-by-one via second conveyor 44 and blue 
tape support 45 to die bonder 43. 
[0041] In all above mentioned process steps, the ac- 
tive surface of chip 21 is not touched at ail, and this en- 
sures that no damage of that active surface can take 
place during the assembling process. In addition, the 
above defined process ensures that the quality of the 
cutting of chip 21 remains basically unchanged. 
[0042] In a preferred embodiment, each locking frame 
31 is bond onto one of casing parts 1 4 by a weldi ng proc- 
ess, and preferably by an ultrasonic welding process. 
[0043] In a further preferred embodiment, at least the 
following of the above mentioned assembling steps are 
carried out in a clean room: 

positioning each of said carriers 21 within one of 
said sealing frames 26, 

inserting each of said locking frames 31 into one of 
said gaps 27, and 

welding each of said locking frames 31 onto one of 
said casings 14. 
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[0044] After bonding of a locking frame 31 to a casing 
part 14, this casing part and a complementary casing 
part 15 are provided to an automatic packaging appa- 
ratus 48, where both casing parts 14 and 15 are put to- 
gether to form a complete chip packaging device 1 1 , that 5 
is a cartridge 1 2 containing a chip shaped carrier 21 . 
[0045] An outstanding advantage of the device and 
the assembling process according to the invention is 
that they allow adjustment of the lateral insertion clear- 
ance when inserting the chip in cavity 18 of casing part 
14. This adjustment possibility eliminates on the one 
hand the need for a highly accurate positioning of chip 
21 in its mounting and the need for relatively large forces 
for effecting that mounting, and on the other hand allows 
the use of commercially available standard appliances 
used for the automated manufacture of integrated cir- 
cuits. 

[0046] An example of such a standard appliance is e. 
g. a die bonder which can supply a maximum joining 
force of 10 Newton. A die bonder is typically used for 
bonding an electronic silicon chip on a so-called lead 
frame. Afterwards, the copper lead frame and the silicon 
chip are electrically connected by means of gold wires. 
In the above described assembling process such a die 
bonder is used in a first step for inserting the chips 21 
into cavity 1 8 of casing part 1 4 of cartridge 12. In a sec- 
ond step, locking frame 31 is welded in ultrasonic weld- 
ing machine 47 to casing part 14. 
[0047] The advantage of such an automated assem- 
bly line is that it makes possible to use a mounting ma- 
chine suitable for use in a clean-room, namely the die 
bonder, in which the removal of chip 21 from a so-called 
"blue tape" is already integrated. The minimization of the 
joining force used for bonding chip 21 and casing part 
14 is supported by a vision system. 
[0048] An essential feature of a chip packaging device 
according to the invention and the process according to 
the invention for assembling such a device is that chip 
21 is held in its position within cavity 18 exclusively by 
lateral forces applied on the peripheral surface of chip 
21 which is in contact with sealing frame 26. 
[0049] According to the invention a system for carry- 
ing out evaluation and/or monitoring methods involving 
electro-optical reading of an active surface of a chip 
shaped carrier comprises 

(a) a cartridge 1 2 having an opening 1 3 for introduc- 
ing a liquid sample into said cartridge 12, said car- 
tridge 12 comprising a casing part 14, 

(b) casing part 1 4 has an inner surface 1 6 and outer 
surface 17, a first cavity 1 8 for receiving a chip 
shaped carrier 21 , and means 22 which provide vis- 
ual access to first cavity 18, and thereby to the ac- 
tive surface of chip shaped carrier 21 , 

first cavity 1 8 has a flat bottom surface 23 and 
inclined side wall surfaces 24 which extend be- 
tween said inner surface 16 of said casing part 14 
and said bottom surface 23 and which form an ob- 



tuse angle with that bottom surface 23, 

(c) a sealing frame 26 which is part of casing part 
14 and which is made of a compressible material, 
sealing frame 26 is connected to flat bottom surface 
23 of first cavity 1 8, 

(d) a locking frame 31 , 

(e) the shape and dimensions of first cavity 1 8, said 
chip shaped carrier 21 , sealing frame 26, and lock- 
ing frame 31 are such that 

(e.1) chip shaped carrier 21 fits into the space 
delimited by said sealing frame 26, and a gap 
27 exists between said sealing frame 26 and 
the inclined side wail surfaces 24 of first cavity 
18, 

(e.2) locking frame 31 is larger than gap 27, 
locking frame 31 Is however Insertable Into gap 
27 by pressure exerted on locking frame 31 
against casing part 14, that pressure causing a 
compression of sealing frame 26 and a corre- 
sponding pressure on a substantial part of the 
outer surface of the lateral periphery of chip 
shaped carrier 21 , that outer surface being in 
contact with sealing frame 26, and 

(f) a chip shaped carrier 21 having an active surface 
which is adapted to be read by an electro-optical 
reading device, and chip shaped carrier is posi- 
tioned in first cavity 18 of casing part 14. 

[0050] In a preferred embodiment the above de- 
scribed system further comprises electro-optical ly read- 
ing means 51, schematically represented in Fig. 5, for 
reading the active surface 32 of chip shaped carrier 21 . 
Electro-optically reading means 51 can be e.g: a fluor- 
ometer, that is an apparatus comprising a light source 
for irradiating active surface 32 with an excitation beam, 
light detection means for detecting fluorescent light 
emitted e.g. by a probe array forming part of active sur- 
face and providing a corresponding output signal, 32 
and means for evaluating and/or monitoring that output 
signal. 

[0051] Modifications and alternative embodiments of 
the invention will be apparent to those skilled in the art 
in view of the foregoing description. Accordingly, this de- 
scription is to be construed as illustrative only and is for 
the purpose of teaching those skilled in the art the best 
mode of carrying out the invention. Details of the appa- 
ratus may be varied without departing from the spirit of 
the invention and the exclusive use of all modifications 
which come within the scope of the appended claims is 
reserved. 
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14 first casing 

15 second casing 

1 6 inner s urf ace of casing 1 4 
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1 8 first cavity of casing 14 
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22 second cavity of casing 1 4 

23 flat bottom surface of first cavity 1 8 of casing 1 4 

24 inclined side wall surfaces of first cavity 1 8 

25 opening of bottom surface 23 

26 sealing frame 

27 gap 

31 locking frame 

32 probe array on first surface of chip shaped carrier 
15 

33 processing chamber 
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42 first conveyor 

43 die-bonder 

44 second conveyor 

45 blue tape support 

46 die collect 

47 welding machine 

48 packing apparatus 

49 stack 

51 electro-optical reading means 

52 working frame 

53 tool holder 



Claims 

1 . A device for packaging a chip shaped carrier having 
an active surface which is adapted to be read by an 
electro-optical reading device, said device compris- 
ing 

(a) a cartridge (12) having an opening (13) for 
introducing a liquid sample into said cartridge 
(12), said cartridge (12) comprising a casing 
part (14), 

(b) said casing part (1 4) having an inner surface 
(16) and outer surface (17), a first cavity (18) 
for receiving a chip shaped carrier (21), and 
means (22) which provide visual access to said 
first cavity (18), and thereby to said active sur- 
face of said chip shaped carrier, 

said first cavity (18) having a flat bottom 
surface (23) and inclined side wall surfaces (24) 
which extend between said inner surface (16) 
of said casing part (1 4) and said bottom surface 
(23) and which form an obtuse angle with that 
bottom surface (23), 

(c) a sealing frame (26) which is part of said 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



casing part (14) and which is made of a com- 
pressible material, said sealing frame (26) be- 
ing connected to said flat bottom surface (23) 
of said first cavity (1 B), and 

(d) a locking frame (31), 

(e) the shape and dimensions of said first cavity 
(18), said chip shaped carrier (21), said sealing 
frame (26), and said locking frame (31) being 
such that 

(e.1) said chip shaped carrier (21) fits into 
the space delimited by said sealing frame 
(26), and a gap (27) exists between said 
sealing frame (26) and the inclined side 
wall surfaces (24) of said first cavity (18), 

(e.2) said locking frame (31) is larger than 
said gap (27), said locking frame (31) is 
however insertable into said gap (27) by 
pressure exerted on said locking frame 
(31) against said casing part (14), said 
pressure causing a compression of said 
sealing frame (26) and a corresponding 
pressure on a substantial part of the outer 
surface of the lateral periphery of said chip 
shaped carrier (21 ), said outer surface be- 
ing in contact with said sealing frame (26). 

The chip packaging device according to claim 1 , 
wherein said casing part (14) and said locking frame 
(31) are made of a first plastic material, and said 
sealing frame (26) is made of a second plastic ma- 
terial, said second plastic material being softerthan 
said first plastic material. 

The chip packaging device according to claim 2, 
wherein said first plastic material is a polypropylene 
and said second plastic material is a thermoplastic 
elastomer. 

The chip packaging device according to claim 1 , 
wherein said locking frame (31) is apt to be bound 
to said casing part (14) by a welding process. 

The chip packaging device according to claim 1 , 
wherein the cross-section of said locking frame (31 ) 
is wedge-shaped. 

The chip packaging device according to claim 1 , 
wherein said sealing frame (26) is formed onto said 
flat bottom surface (23) by an injection molding 
process. 

The chip packaging device according to claim 1 , 
wherein said sealing frame (26) is bound by adher- 
ence to said bottom surface (23). 
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8. The chip packaging device according to claim 1, 
wherein said chip shaped carrier (21) is made of 
glass and has a surface having substantially the 
shape of a square. 

9. The chip packaging device according to daim 1, 
wherein said chip shaped carrier (21 ) has a first sur- 
face comprising a probe array (32), a second sur- 
face opposite to said first surface, and a third sur- 
face which extends between said first and second 
surfaces, is normal to these surfaces, and is the out- 
er surface of the lateral periphery of said carrier 
(21), said carrier (21) being positioned in said first 
cavity (1 8) of said casing part (14). 

10. The chip packaging device according to claim 1, 
wherein said means (22) which provide visual ac- 
cess to said first cavity (1 8) comprise a second cav- 
ity (22) which forms a window adapted to provide 
said visual access, and wherein said bottom sur- 
face (23) has an opening (25) which opens into said 
second cavity (22). 

11. A process for assembling a plurality of chip pack- 
aging devices according to any of claims 1 to 10 
comprising 

(a) providing a plurality of casing parts (1 4) and 
a plurality of said locking frames (31) to an au- 
tomated assembly line, each of said casing 
parts (14) comprising a sealing frame (26), 

(b) providing a plurality of chip shaped carriers 
(21) having each an active surface (32) to said 
assembly line, 

(c) positioning each of said chip shaped carriers 
(21) within a sealing frame (26) of one of said 
casing parts (14) by means of a first automatic 
apparatus (43), 

(d) inserting each of said locking frames (31) 
into a gap (27) between said sealing frame (26) 
and inclined side wall surfaces (24) of a first 
cavity (1 8) of said casing part (14) by pressing 
said locking frame (31 ) against said casing part 
(14) until the bottom outer surface of said lock- 
ing frame (31 ) contacts a bottom surface (23) 
of said first cavity (1 8), the latter inserting and 
pressing being effected by a second automatic 
apparatus (47), and 

(e) bonding each of said locking frames (3 1 ) on- 
to said bottom surface (23) of said first cavity 
(18) of said casing part (14). 

12. The process according to claim 11 , wherein each of 
said locking frames (31) is bond onto one of said 



casing parts (14) by a welding process. 

13. The process according to claim 11 , wherein each of 
said casing parts (1 4) is manufactured by a first in- 

s jection molding process with a first plastic material, 
and said bounding of each of said sealing frames 
(26) to a corresponding casing part (1 4) is effected 
by a second injection molding process with a sec- 
ond plastic material. 

10 

14. The process according to claim 13, wherein said 
second plastic material is softer than said first plas- 
tic material. 

'5 15. The process according to claim 11, wherein said 
welding process for bonding said inserted locking 
frame (31) ontosaid casing part (14) is an ultrasonic 
welding process. 

20 16. The process according to claim 1 1 , wherein all as- 
sembling steps defined therein are fully automated 
using known, commercially obtainable equipment. 

17. The process according to claim 1 6, wherein the fol- 
25 lowing steps are carried out in a clean room: 

positioning each of said carriers (21 ) within one 
of said sealing frames (26), 
inserting each of said locking frames (31) into 
30 one of said gaps (27), and 

welding each of said locking frames (31) onto 
one of said casing parts (14). 

18. A system for carrying out evaluation and/or moni- 
35 toring methods involving electro-optical reading of 

an active surface of a chip shaped carrier, said sys- 
tem comprising 

(a) a cartridge (12) having an opening (13) for 
40 introducing a liquid sample into said cartridge 

(12), said cartridge (12) comprising a casing 
part (14), 

(b) said casing part (1 4) having an innersurface 
45 (16) and outer surface (17), a first cavity (18) 

for receiving a chip shaped carrier (21), and 
means (22) which provide visual access to said 
first cavity (18), and thereby to said active sur- 
face of said chip shaped carrier, 
50 said first cavity (18) having a flat bottom 

surface (23) and inclined side wall surfaces (24) 
which extend between said inner surface (16) 
of said casing part (14) and said bottom surface 
(23) and which form an obtuse angle with that 
55 bottom surface (23), 

(c) a sealing frame (26) which is part of said 
casing part (14) and which is made of a com- 
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pressible material, said sealing frame (26) be- 
ing connected to said flat bottom surface (23) 
of said first cavity (18), 

(d) a locking frame (31), 5 

(e) the shape and dimensions of said first cavity 
(18), said chip shaped carrier (21 ), said sealing 
frame (26), and said locking frame (31) being 
such that 10 

(e.1) said chip shaped carrier (21) fits into 
the space delimited by said sealing frame 
(26), and a gap (27) exists between said 
sealing frame (26) and the inclined side 15 
wail surfaces (24) of said first cavity (18), 

(e.2) said locking frame (31) is larger than 
said gap (27), said locking frame (31) is 
however insertable into said gap (27) by 20 
pressure exerted on said locking frame 
(31) against said casing part (14), said 
pressure causing a compression of said 
sealing frame (26) and a corresponding 
pressure on a substantial part of the outer 25 
surface of the lateral periphery of said chip 
shaped carrier (21 ), said outer surface be- 
ing in contact with said sealing frame (26), 
and 

30 

(f) a chip shaped carrier (21) having an active 
surface which is adapted to be read by an elec- 
tro-optical reading device, said chip shaped 
carrier being positioned in said first cavity (18) 

of said casing part (14). 35 

19. The system according to claim 1 7, said system fur- 
ther comprising means for electro-optically reading 
said active surface of said chip shaped carrier (21 ). 

40 
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Fig. 1 
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